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1.1. Python A9 4

Windows: ﬁ%?ﬁ?ﬁfj{,?ﬁ

1.2. Python [I"VjEH |

Anaconda: Red Hat Linux [/ LA =t
Google [’ ?‘[E A

GNU mailman: mailing list archive
Zope/Plone: R S R/ F S ARl E Ak
MoinMoin: Wﬁlkl %? K FE
pydict: Linux Fpo= -l

Online game server

1.3. Hello, World!
EF%%@ﬂ;ﬁﬁm

$ python

Python 2.2 (#3, Sep 1 2002, 20:55:03)

[GCC 2.96 20000731 (Red Hat Linux 7.1 2.96-99)] on linux2

Type "help", "copyright", "credits" or "license" for more information.
>>> print 'Hello, world!'

Hello, world!

>>> ~D

$

- HEFSUEE (interpretive)
Tzt (interactive)
"] End-of-file (Linux: control-D, Windows: control-Z) 7ifi i python &5 Hy



O W oo J o O b W N

=

3%%2 .5 # 3**2.5 WETERRA x RKEE
0

>>> vy
>>> %, Yy

(15.588457268119896, 0)

>>> x/y

Traceback (most recent call last):

| File "<stdin>", line 1, in 7

ZeroDivisionError: float division

) -

) ~ ()~ FR() () (%)

A

(Hiffp_:r‘f‘

¢ = HR AL

ﬁﬁ = (error)[INEEA

>>> from math import *
>>> sqrt(3.0)
1.7320508075688772

>>> 1ogl0(2)
0.3010299956639812

>>> sin(pi/3)
0.8660254037844386

math

‘,I'I IEI JEB’ 3

1.6. 53] flal#3 f7]

TUIH 87 (Fibonacci series): A(i+1) = A(D) + A(i-1), A(1) = A(2) = 1

1
2
3
4
5

6

>>> a, b =0, 1

>>> while b < 1000:
print b,
a, b =D0b, atb

112358 13 21 34 55 89 144 233 377 610 987

ZEIE
Eﬂ%

print

INE




1.7. Python [i'Vf <1 (Features)

e~ (interpretive) ~ T EU=U (interactive)
o FEEE (™ (modular)
BT 7 (cross-platform): Linux ~ Windows + MacIntosh® € €5 % UN*Xes...
. F[EI (free software): EIE[EﬂEq . EIEHﬁHQQ . Elﬂ[ﬁ%ﬂﬁ‘\ Elﬂ[ﬁ@ﬂﬂ
FUREEE] (dynamic typing): iﬁ_—’,TFE,I;Ehf R TE
B bk (et
- [M[EPIFERS (built-in object types): list ~ dictionary - string ~ tuple
'] 5! (built-in tools): 5 (slicing) ~ iHiF (concatenating) ~ #F1- (sorting) ~ P
(mapping) ~ ... EE"
[HiEa ?f[: HTML - http ~ socket » [~4/%. 5. =¥ (regular expression) ﬁ%ﬁ”%;’? FI(GUD)... =57
57—~ 7 2! (third-party utilities): COM, XML, imaging, ... (| [f/ 1= 451)
JEEE VP L (object-oriented): AELFH I ERIAY 1F, T AT T %‘A’f?‘;"gﬁiiﬂ?ﬁ?’iﬁ .
s P o
« ¥R (extending): F# python %= rpy C++ code
*]5 (embedding): & python 5% £ iy C/C+H... TR [ HIfu- jf"}ﬁ 73
P~ LM

1.8. Python "4y %

=

P

TF1
JEE—LL M~ FE*TFEF% . ﬁJ?EfL ~ 47 {5 fl @ Python Enhancement Proposals °

1 mylist = [];
2 for i in range (10):
3 mylist.append (i*i) # old

1 mylist = [i*i for i in range(10)] # new
- PV A 2.3.2,2003/10/3 B -
W J*Fk,;r | python 2.3 £




Ay [Eere IR

L PP s - Bes” (Numbers

2. IR RIEE © 4 (Text)

3. PRI ) (Lisy

4, iﬁﬂl‘ o ("= (List Operations)

5. W FF T (Lists in a List)

T

6. iﬁﬁFl‘Elerf’EE' (Using Lists)

7. Tuple
8. H-%[]_(Sequence)

9. F4l' (Dictionary)

L P AP EIEE : 5 (Numbers)

35%@( 3.1415, 6.02E23 <64 7 %—%ﬁj@>

QFFEZQF 100 (32 fikv), 0324 <7° fg_{jsiﬂzgp, 0xA140 <4 + i%_r’j";rﬁng
~HPH 5000000000 <{= HikfiE >« i 2 e Py ET (&)
I 1-5) <Py i

z = 1-5j, w = 3j+2, z*w = ? w.real, w.imag, w.conjugate(), abs(w)
R a=5.1;b=3; ¢ =int(a)

R fE T ER -k /¥ 00 B a FI b E?‘,B%‘ﬁ— Jhit, a%b = ?
S Oral (0-)=?

R - -a=?

@Z‘Q@Ur’j%{ﬁiﬁ: R ~ LT <> & Fl‘/ | = }fﬁS’ A
~c=7,c<<b=?,c>>b=?,c&b=?¢cb=?cb="?

@ﬁ_}ﬂgﬁ; (precedence): ﬁg{\ > F‘jgﬁf\ ?F“Jg(r > 12 6 > ij V> SFR *F,% >
b HI & > b7 7 'fg‘} A> r’ﬂj%ﬁ‘) |

S ST, PR T 7



2. PJE P EIRS - v (Text)
Il EJ",EH(strings)E\?fE‘ﬂgl EIRiE, EJ”ﬁ'l =- f[‘lﬂ"

H19 [9f: 'this is a "single-quoted" string,\n don\'t you like it?"
&5 |9 "this is a 'double-quoted' string"

Sk

''"'"this is a triply-quoted string

ISR, R B o

EJ",EHEIUE;_?E': sl ='Hello', s2 = 'World'

415 (concatenate): s1+', '+s2 > ?
E1HI (repeat): '="*40 -> ?
ZFd] (index): s1[3] ->?
PRV TS (iteration): for ¢ in s1: print c,
(4= (membership): print 'ell' in s1
A (slice): s2[1:3] > 2, 823 -> 2, s2[2:] -> 2, s2[:] -> 2, s2[-3:-1] > 2, s2[-2:] > ?
<" (length): len(s1)
FA T HL: strstudent = "= HE %d 5% % n

- aa

tl f*’ﬁflflﬁ‘[?“: %f, %g, %e, %E, %x, %X, %s, ...

3. [ A d B

>>m = [1, 5, 7, -3, -1, 0]
>>> m.append (3)

>>> m

[ll 5/ 7/ _31 _ll OI 3]

>>> del m[1:3]

>>> m

[ll _31 _ll OI 3]

>>> m[-1]

e
S [F - 7k T
fi'igh (mutable)

>>> m[1l] = -1; m # - WpE

[ll _ll _ll OI 3]

>>> m[2:4] = ['Taipei', 'Tainan', 'Hsin-Chu', 'Taichung']; print m # P
=

[1, -1, 'Taipei', 'Tainan', 'Hsin-Chu', 'Taichung', 3]



4. i iU (= (List Operations)

m=11, 3]

m GL{EPIEF (object), HETfE (type) ki H
m E| - £ (method) fi' 1], 9
17790 m.append('hi') -> [1, 3, 'hi']
1% - m.extend([1,0,-1,-2]) => [1, 3, 'hi", 1, 0, -1, 2]
2[5 moremove('hi') > [1, 3, 1, 0, -1, -2]
*munsert(-1, 3.5) ->[1, 3, 1,0, -1, 3.5, -2]
;@Ha: m.pop() =-2 ->[1, 3, 1,0, -1, 3.5]
m.pop(1) =3 ->[1, 1,0, -1, 3.5]
FHEv: m.count(1) -> 2
FfY Pl m.index(-1) -> 5, m.index(7) -> ValueError!
FEBEE: msort() > [-2,-1,0,1,1,3,3.5]
A moreverse() > [3.5, 3, 1, 1, 0, -1, -2]
[~ # s len()?

5.3/ HIF[1E |3/ HT (Lists in a List)

>>> a
>>> m
>>> a
>>> m
5
k

[ ]

—
=
~

(@)
~

®
i

[1,
>>>
>>> k
[3, [1, 5, 71, '"hello']
>>> k[1]1[2]

10 7

11 >>> m[l] = 0

12 >>> k

13 [3, [1, 0, 71, 'hello']

;7]
= [3, m, 'hello']

O J o U b w N

e

TS IfO— 42fIE 1 R LI A (copy)
T AT T RL2 % (reference), TRLHZH (KLfE?)

6. i Hfiv/jE" | (Using Lists)

i [ (stack): <Ho 3 b 1> R R (s 2
F“{ (7[5 (queue): <Ho ™ Htli> F IRy i (B 2



7. Tuple

{Webster's dictionary} Tuple: [Fi7}15] set of (so many) elements -- usually used of sets with

ordered elements <the ordered 2-tuple (a, b)>. quintuple, sextuple
FI AT, Rl BRI 088 7 -
i WAL g

il

(4% dictionary [ ~ FR=S[pl il ~ %@gﬁﬁ@ L
gh ?ﬁ%’[‘i@%ﬁ = ?ﬁ%}ﬁﬂ RIER (G

t = (-1, 3.5, 'hello'")
X’YIZ=11213

8. 3-%|| (Sequence)

_EJ_: ;5 ??‘]‘Fﬂ N tuple . 3'6“
ﬁﬂfjﬁgﬂjﬁ@ﬁigfiﬁgﬂ[\ =k

9. 374" (Dictionary)

S (key) #{Iffi (value) El@’;’éjﬁﬁ% > rfﬁiﬁl?“??"f&d

>>> prices = { 'apple': 7.5, 'orange': 4.5, 'banana': 2}

>>> prices['orange'] # Eﬁﬁiﬁﬁkal

4.5

>>> prices.has key('tomato')

0

>>> prices.keys () # note (lack of) order
['orange', 'apple', 'banana']

>>> prices|['guava'] = 6.7

>>> print prices['tomato']
Traceback (most recent call last):

File "<stdin>", line 1, in ?
KeyError: 'tomato'

SEERL T RBEVEE (U1 e HEEE S Tuple)

- I Tuple @7%3’5[':

1 >>> dict([('sape', 4139), ('guido', 4127), ('jack', 4098)1)
2 {'sape': 4139, 'jack': 4098, 'guido': 4127}




1. Y?ﬁ%ﬂﬂ’ﬁjﬂ (Flow Control)

2. FE A A =V (Logic Expression)

3. i (Loops)
4. ﬁﬁ%ﬂlﬁ‘[?" (The range() Function)
5. g5} ¥

6. gy [ FErs

1. A2 F] (Flow Control)

>>> g = '/ #H

>>> if a == "/[[f";
print '[%s]' % a
. elif not a == '"/J#H '
print '<%s>' % a
. else:

print '(%s)' % a

(1)

iffelif iU fLESH A = (logic expression)
T HIFE expression Tﬁi‘f_ﬁé
i
ik [fil= A R 5 1
CAfpLE -
elif fi' PN E Y E | %l
else fi'I'[{=E | AY

[ e

= =

A
E



=% (Logic Expression)

*

A AV IfRLFy(False ~ 0 ~ None ~ ZH[IA][] ~ O ~ ) {21 (True,F0 okl 7FAEH23])
- ®HIE not ~ A1 and ~ FI*/ or
e TF in Tfi not in
. f&ﬁﬁﬁ* HIET == THIE /= A > PFS <P hE >=1 000 <=

TV a<b<c!=d>g§ﬂ]§[ﬁ]ﬁ? a<bandb<candc!=dandd> g

RAVET T s P > P > 2R > A >

ﬁﬁww_@ﬂﬁmjru

SR R e e 2

T B T SR SR AT SR (T )

>>> a, b =5, 1
>>> def func(x):
print 'x = %$s in func' % s
.. return 1
>>> a == 5 or func(a)
>>> a > b and func (b)

o O W N

3. 5 (Loops)

1 >>>m = ['apple', 'tangerine', 'banana']
2  >>> for fruit in m:

3 print fruit, len(fruit)
4 if fruit[0] > 'p':

5 break

6 ..

7 apple 5

8 tangerine 9

9 >>>1i =7
10 >>> while 1 > 0:
11 Ce print i**3,
12 .. i -=1
13 ...
14 343 216 125 64 27 8 1

P [l 7 ﬁmﬁ'fﬂ INZEER i)
- for loop Tk for var in object: loopbody
- while loop 1% : while expression: loopbody
©RPIHEIRE Gndens. 1 W - EH] i WHIORISHREDL 275

10



(The range() Function)

HARE®E (list comprehension)

1  >>> range (10) # I 0, FBFE 10
2 (o, 1, 2, 9]
3 >>> range(3,6) + B 3, T8 6
4 [3, 4, 5]
5 >>> range(2,8,2) + BEHm 2
6 [2, 4, 6]
7 >>>m = [x*x for x in range (4)] + BE
8 >>> for i in range (len(m)): + BERG|E
9 ... print i, m[i]
10 00
11 11
12 2 4
13 3 9
) E?EET HAE [-30,-50,-70, -90] [V range() L] = ## >>> range(-30,-100,-20) # = H, =20,
SRS 100 K1

5. IR 5 ¥

break: %L1 !
continue: 3B MV Iﬁf‘ﬁ ~ [ Ip™ — TR

pass: .51
else: TeGI-E] KT

1 >>> for n in range (2,10):

2 for x in range(2,n):

3 if n % x ==

4 print n, 'equals', x,
5 break

6 else: # not for "if",

7 print n, 'is a prime number'
8 ..

9 2 is a prime number
10 3 is a prime number
11 4 equals 2 * 2
12 5 is a prime number
13 6 equals 2 * 3
14 7 is a prime number
15 8 equals 2 * 4
16 9 equals 3 * 3

%1, n/x

but for end-of-for-loop

11




6. MY | L5
- BRI A ditems()

>>> for stuff, price in prices.items():
print stuff, 'ﬁﬁﬁﬂﬁfg', price

ééénge ﬁﬁ%ﬁﬁf& 4.5

apple Eﬁﬁﬁﬁfi 7.5
banana ﬁﬂ%ﬂﬁf& 2

- JIESIEZE A [ enumerate() [if1TE]

1 >>> m = prices.keys()

2  >>> m.sort()

3 >>> for i, v in enumerate (m):
4 Ce print i, v

5 0 apple

6 1 banana

7 2 orange

[y foop Pyl zip0

>>> questions = [ name , quest , favorite color ]
>>> answers = [ lancelot , the holy grail , Dblue ]
>>> for g, a in zip(questions, answers):

print What is your %s? It is %s. % (g, a)

What is your name?” It is lancelot.
What is your quest? It is the holy grail.
What is your favorite color?” It is blue.

O J o U b W N

12



1. F“r[:“ (Functions)

2. IF:TII:“ : 5’;5?3 [El7 (Default Arguments)

3. II?FII:“ : %%{%—3"3[@(7 (Keyword Arguments)

4. =t = #iJ [E (Arbitrary Arguments)

5. Pzt d B

6. P B e 2

7. ?[ £ [F}'ﬁ“ (Anonymous Function)
8. £ (Names)

1. (Fj=¢ (Functions)

1 def distance(v0,a,t):
2 return vO*t + a/2.0 * t*t

Function [IVF[ 178 TRE 2 FrBe? [zt 2
MRS TS R 2 ] bR (local variable)
B 107 rgumenty: 59 550
return #57%
R T TEAY ), JBnE G-
E e U
'*fg'dlifr (— AT [80): L3 (B AP [BeRL B -
il SRIEI I dE iR
AR B fib(n) =t & RS n PO [T
ib(100) > [1, 1,2, 3, 5, 8, 13, 21, 34, 55, 89]

13



2. fp=" ¢ S [He (Default Arguments)

5'}?'%@ [E}¢~ (default arguments) H{H @Pgsiﬁiﬁi
>>> def eat (maxprice, lunch='chickenrice', soup='no'):

. print 'will eat', lunch, 'for lunch with', soup, 'soup for less
than', maxprice

>>> eat (150, "~NA[', R # IT’F’."J&‘J‘

will eat 4] for lunch with [ soup for less than 150

>>> eat (130, '*A[1) # ARG PR

will eat ~Z4] for lunch with no soup for less than 130

>>> eat (120) # El?ﬁ%@%: E'Jv"ﬁ?ﬁlfji‘ﬁ%”—‘,
will eat chickenrice for lunch with no soup for less than 120
>>> eat () # ARl R R SR

Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: eat() takes at least 1 argument (0 given)

- FRAIMIRLE CRHF L

>>> default soup = 'no'
>>> def eat (maxprice, lunch='chickenrice', soup=default soup):

. print 'will eat', lunch, 'for lunch with', soup, 'soup for less
than', maxprice

>>> default_soup = "ZHZX (-’

>>> eat (130)
will eat chickenrice for lunch with no soup

14



3. Fr=Y ¢ BSESY[8 (Keyword Arguments)

>>> eat (130, soup='E&A") # F,H‘F'lq‘—jﬁ, jf’ﬁ_’j &

will eat chickenrice for lunch with F&H soup for less than 130

>>> eat (150, soup='§#&~', lunch='pasta') ﬁﬁﬁ (EVEA-

will eat pasta for lunch with &~ soup for less than 150

>>> eat (soup="'kEA "', lunch="pasta', 150) ﬁ’ﬁ 4[5(’}?7%%4 I &

SyntaxError: non-keyword arg after keyword arg

NE

kK

| RS =i pot
L

>>> def eat (maxprice, lunch='chickenrice', soup='no', **inst):
print 'will eat', lunch, 'for lunch with', soup, 'soup for less
than', maxprice

if inst != {}: + BRHEETR
print 'and the following cooking instructions:'
keys = inst.keys(); keys.sort ()
for kw in keys: print kw, ':', inst[kw]

>>> eat (120)

will eat chickenrice for lunch with no soup for less than 200
>>> eat (200, 'beefrice', 'miso', drink='lemontea', MSG=0 )

will eat beefrice for lunch with miso soup for less than 200
and the following cooking instructions:

MSG : O

drink : lemontea

>>> eat (200, drink='lemontea', MSG=0, soup='miso')

will eat chickenrice for lunch with miso soup for less than 200
and the following cooking instructions:

MSG : O

drink : lemontea

95 ) o

j §$J[}j(%$§§4 Iﬂ)ﬁf r$ SfE R **5I§?ﬂ“iU

i 1 g

15



7

~ Hid B¢ (Arbitrary Arguments)

1 >>> def eat (maxprice, lunch='chickenrice', soup='no', *sides, **inst):

2 print 'will eat', lunch, 'for lunch with', soup, 'soup for less
than', maxprice

3 if sides:

4 ... print 'plus the following side dishes:',

5 ... for dish in sides: print dish,

6 print "'

7 if inst != {}:

8 ... print 'and the following cooking instructions:'

9 ... keys = inst.keys(); keys.sort ()

10 ... for kw in keys: print kw, ':', inst[kw]

11

12 >>> eat (200)

13 will eat chickenrice for lunch with no soup for less than 200
14 >>> eat (200, 'beefrice', 'miso', 'fish'")

15 will eat beefrice for lunch with miso soup for less than 200
16 >>> eat (200, '"beefrice', 'miso', drink='lemontea', MSG=0 )

17 will eat beefrice for lunch with miso soup for less than 200
18 and the following cooking instructions:

19 MSG : O

20 drink : lemontea

21 >>> eat (200, 'beefrice', 'miso', 'fish', salt='less', MSG=0 )

22 will eat beefrice for lunch with miso soup for less than 200
23 plus the following side dishes: fish

24 and the following cooking instructions:

25 MSG : O

26 salt : less

27 >>> eat (200, drink='lemontea', MSG=0, soup='miso')

28 will eat chickenrice for lunch with miso soup for less than 200
29 and the following cooking instructions:

30 MSG : O

31 drink : lemontea

- *J[8 Tuple, ~ 717 SRRyl i ORE] **d[gepveg, 7 H
- T, PR

5. B 9 B

1 >>> arglist = [3,6]
2 >>> range (*arglist)
3 [3, 4, 5]

o IR E - fﬁ?ﬁﬁ‘} Tuple EﬁE'J

16



6. =" B Efe

o I E (pass by ObJ ect reference): i+ ﬁr|$“ I

ﬁ]j _?[-rh (?

- YR L fedsE R

T BRI P pup o

1  >>> def double(x):
2 X *= 2

3 return x

4 ce

5 >>> double (3)

6 6

7 >>> a =5

8 >>> double(a)

9 10
10 >>> a
11 5
12 >>> 1 = [1,3,4]
13  >>> double(l)
14 [1, 3, 4, 1, 3, 4]
15 >>> 1 # mutable,
16 [, 3, 4, 1, 3, 4]

so changed

(Anonymous Function)

1 >>m-= [0., 1., 2., 3.]

2 >>> def make incrementor (n):

3 return lambda x: x + n
4 Ce

5 >>> f = make incrementor (42)

6 >>> f£(0)

7 42

8 >>> f (1)

9 43

# £ RB—ME +42 HER

il
RS i S R T -

- EE

U, PUff "Lambda form" (e.g., LISP)

T
7z
. F,\IJ‘,I

17




8. £13" (Names)

Pf;

. MRE! vs

¢ A vs i

>>> favorite = 'Z|ERE
>>> def friend() :

favorite = "4

i A0

print favorite

>>> print favorite

FAfaE

>>> friend()

A .

>>> print favorite

2|

>>> del favorite

>>> print favorite

Traceback (most recent call last):
File "<stdin>", line 1, in ?

NameError: name 'favorite' is not defined

- FTRIVTH £ None

@ P S B R

1. ¥ 'EEEJ"E {_(Docstrings)
2. i]f&'[i’ET (Filtering)

3. St (Mappin

4. j:ﬁ' fu@ (Reducing)

6. A 3 (list comprehension

7. #% ALY (Importing Modules

8. FIAH £\ fEZl (Name Clashes)
0. F[AH £, 2Ffl (Namespace)

18



1. ¥ [F57H} (Docstrings)

>>> def eat (argl,

(] vj‘fgﬁ»liil}

iﬁ@ﬁ“gﬂ

# function body

arg2, *args, *inst):

F‘UE[lll

>>> print eat.

__doc__
U R T B2 AR, TR T

o
¢ B R D i

2. yide( (Filtering)

SRRSO B2 AT, TSR R

dp: TR

@i TRk

1 >>> s = 'Hello, World!'

2 >>> def isupper(c):

3 . return ¢ in '"ABCDEFGHIJKLMNOPQRSTUVWXYZ'
4 >>> filter (isupper, s)

5 "HW'

filtered_sequence = filter(function, sequence)

i L Ef‘u”/[]ﬂlﬁfé?j FRSIIRIZRE: list -> list, tuple -> typle, string -> string

3. % (Mapping)

1 >>> from math import *

2 >>>m= [0., pi/4, pi/2, pi]

3  >>> map(sin, m)

4 [0.0, 0.70710678118654746, 1.0, 1.2246063538223773e-16]

mapped_list = map(function, sequence)

?ﬁ_l scale() =6
S e

i ﬂ@ﬁ1“#'%ﬁ¢Wﬁ%ﬁ%—ﬁﬁﬂf

AR | scale([36., 10., 90.]) -> [60.0, 31.6, 94.9]

1 >>> def add(x,y):
2 return x+y
3 ...
4  >>> map(add, (-1,-2,-3), (4,3,2))
5 [3, 1, -11]
IR e
1  >>> map(lmabda x,y: x+y, (-1,-2,-3), (4,3,2))
2 [3, 1, -1]

19



4. ik (Reducing)

- PIERRA =Rk L AIRGE

1 >>m=[1., 2., 3.1

2 >>> def vec_ length(vec):

3 e return math.sqgrt (reduce (lambda x,y: xty, map(lambda x: x*x, vec)))
4

5

6

>>> vec_length (m)
3.7416573867739413

o AR FE J%H i~ [l fifi, value = reduce(function, sequence)
%EE.T: nearest [F=¢, 5N (FNEER [H TRV nearest([1,4,7,10], 5) -> 4

5. YA (Sum)

1 >>m= [1., 2., 3., 4.]
2 >>> sum (m)
3 10.0

P e

6. I H1[* |35 (list comprehension)
. EI %?ﬁ;&ﬁﬁ? rF[fJ:)I//:ﬂC, 13“(/ I’.&}&E%ﬁﬁgﬁg{%\_j

1 >>> a = [i1*1 for 1 in range(5)]

2 >>> a

3 [0, 1, 4, 9, 16]

4 >>> [[x*x, math.sin(x)] for x in a if x < 4]

5 [[0, 0.01, [1, 0.8414709848078965], [16, -0.75680249530792821]]
6 >>> vecl = [2, 4, 6]

7 >>> vec2 = [4, 3, -9]

8 >>> [x*y for x in vecl for y in vec2?]

9 [8, 6, -18, 16, 12, -36, 24, 18, -54]
10 >>> x, y + BEBBERERMNESE
11 (6, -9)

+ [expression for var in list]
- [expression for var in list for var2 in list]
- [expression for var in list if expression]

. B

20



7. 8% * BT (Importing Modules)
~ S ETESAO I sin(pil3)

>>> sin(pi/3)

Traceback (most recent call last):

| File "<stdin>", line 1, in 2
NameError: name 'tan' is not defined
>>> from math import *

>>> sin(pi/3)

0.8660254037844386

- %7 pythonZ IEU?E,EJJ? T FHEV L
- BV BRGSO PN tan() ~ sin() ~ sqrt(), ... FAEEY pi e )M

~N oUW N

8. i £11E72 (Name Clashes)

R PRI ] R

>>> from math import *

>>> from project import *

>>> sin (pi/3)

Traceback (most recent call last):

| File "<stdin>", line 1, in °
TypeError: unsupported operand type(s) for /: 'list' and 'int'
C OB I ?

- @y EfuEZE (name clashes)

: A2k R

+ project.py [ 7y
1 pi = "[REHE
EEE

o AN Jﬁﬁf X AE AR

o O W DN

0. F'H Z+fif] (Namespace)

>>> from math import *

>>> import project

>>> sin(pi/3)
0.8660254037844386

>>> project.pi
"\xbli\xadT\xbl\xd0\xbl\xc2"
>>> print project.pi

9 49T

- OK!

. %ﬁt[b‘ﬁi (dot notation) fi'I'J jb[ & e U A R 0
Pl B B lrnport*[ 2 'F':tl u? ‘pH] from ... import ...

- project.pi [ "" u, | i BEEE
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R
1. 5$'| (Script)
2. ErH{ 5&5'}

3. fLAZ A1 Byte-Code

4. fYZE Python VR iﬁﬁ@gz'

T

AN
(ifa]

5. 15

i

6. & (Package)

7. Python [IUPZ A {5

1. = A (Script)

o HERPOSETET > RS AR, ER T
. lvfiﬁgﬁigr J>f?5§ﬁﬁ§h
. Python Ad=VAd > = %ﬁ (script)

$ cat fibo.py
#!/usr/bin/env python
def fibo(n) :
a, b=20, 1
while b < n:
print b, a,
b = Db, atb
fibo (10)
S python fibo.py
112358
S chmod a+x fibo.py
S ./fibo.py
112 358

O 00 ~J o U W N -

10
11
12
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1 >>> import fibo
2 112358
>>>

3
F}FJEETEHWJ_E?
fibo (10) T-#k * Eﬂ]‘j' FJEh =

$ cat fibo.py

1 #!/usr/bin/env python

2 def fibo(n):

3 a, b =0, 1

4 while b < n:

5 print b, a,

6 b = b, a+b

7 if name == ' main ':

8 fibo (10)

9 | S ./fibo.py # BWMEIT: okay |
12 112358
12 | S python |
13 « o o
14 >>> import fibo # EBFEE#EA: okay
15 >>> fibo.fibo (20)

11235813

» FE25: name T = AR BT E R LR ‘main', T L import B FERUBS £ fibo!
e AT £ Rl py AR

3. 552 1 Byte-Code

o BV >R > G

N F'J I 7 2y ﬁ’ﬁﬂﬁjﬁ%ﬂg ?

- "Compiled" f517': spam.py -> #£FF -> Byte-Code spam.pyc

« hAWELET spam [, Python R ﬁ}’&?ﬂ spam.pyc, J[H{{ = spam.py Fr, fiff 5 EL
spam.pyc °
Byte-code i 5T ’F 1§ Windows - copy #|| Linux, EI{F% [ s R

4. [/ Python [ZRUFALY

- PATH: BIFS #Z] python Fh=
PYTHONPATH: python ¥| PYTHONPATH J#54515%, 9[1 .:/usr/local/lib/python
. PYTHONSTARTUP: ffli,“gw python [ F TEEK * A=l £

23



5 \’I_[

HiH FBIRE  sys, os, string
gmpmhﬁ%E_PYTHONPATH

“”g‘[aﬁi dir()
??EE 7 fibo A, SEAY dir(tibo) FIE[HURLH e

6. = [+ (Package)

HE:2 fiﬂ:’[‘f&mﬁ'ﬁgﬁ - HEF (package)
%W #H‘”W@&méﬁ
f7: python iV xml % {F -

xml.sax, xml.dom, xml.parsers = {fi#= %= {F

1 import xml.sax.xmlreader

# BIA xml EHMW sax FEHH xmlreader #EiR
2 loc = xml.sax.xmlreader.Locator () # BY—E Locator ¥
3 from xml.dom import minidom

# BlA xml EHH dom FEHM nminidom EHE
4 minidom.parse('test.xml")
5 from xml.dom.pulldom import parse

# BlA xml EHH dom FEHM pulldom EHEM parse EHRN

6 a = parse('an XML string')

import {1 FE FLEF Y R LU 7‘4
~ iR i .py Al (sys DT SPYTHONPATH [lIfY sys.py), — {2 fFfl— il 146
[IEESAC S py A, 1) SR b -

7. Python [IVF2AE [5F

- Af'a]: http://www.python.org/psf/license.html
o ARSI RS python AR EY ‘M&ﬁﬁﬁj, (31 python A= 47~
Python License #fJ#ir
* o .
Elﬂllﬁl” P RO T, [P 0 2|1 oA -
E'E”ﬁr'ﬁj n Y"I f‘/ blnary ﬂjfhﬁg—mj@k{ﬁﬁ& grﬁ}ﬁ@ python WPJU’WPJUHJ
binary =4 r'r' 'f* FIJ python P# A -
e N EN rq{p H[ 7 H bt Py{honﬁjﬁggﬁ ”]ﬂ?;ﬁg;ﬁ

. @F 7 en Source Initiative “[FH—Q Python Llcense £ B FW’FIFE,EIU%‘?@

o @ Frpli & "‘JF;’iﬂ‘c Python License [ GPL ﬁ[?\, o
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\TLI'

G

=

1. FLA %4 = (Basic File Operations)

2. fY#% Python [IRIHAL

3. % (Exceptions)

4. [ EEZE (Exception Handlin

5. &4 I

6. =¥ - iFﬁ‘—’ (References, Assignments)

7. 2ZHAHIFE I (References and Garbage Collection)

8. ISP (Scopes)

9. Bi=VF55 (Pattern Matchin

11. 3% 5. =% (Regular Expressions)

12, [ g

13. 247 #P1{%  (string object

14 Python #57™

15.74=4 %HF:;__P (Programming)

A

17.%1]]_(Classes)

18 FIZ e ik

19.7£ 2% (Inheritance)

20. 78— 3% (Data Consistency)

2151 F—‘JFIE'I #il_(Operator Overload)

22. f’lﬁ .88 (Iterators)
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1. Bl A #{% 1 = (Basic File Operations)

1 >>> inp = open('hello.txt', 'r'") # BARK hello.txt, HFE. inp RERYH
2 >>> for line in inp.readlines(): # readlines() BEEE, E—EEHR—1T
3 print line[0]
4 >>> inp.read() 2EERE, BE.. BREET
5 L
6 >>> inp.close() + B3R
1 >>> inp = open('hello.txt', 'r') # BB hello.txt, KE. inp RERYH
2 >>> line = inp.readline() # BA—1T, BEH line[-1] & '\n'
3 >>> the rest = inp.read() + BAFIBERTHAR
4 >>> print the rest 4 MMEERN2HAR
5 >>> inp.close() + EARA
6 >>> out = open('world.txt', 'w') # BABX world.txt, MEE
7 >>> out.write('hello, world!\n'") + BF
8 >>> out.close()
- open(): ’?”Fﬁv,:i open(name, mode), AFH N : Mi% P2+ (file object)
- mode: ' FEAR, W IEH (R SR ~ 0 R A B
- mode ' EF'[*— = ffJ
B Wlndows —"F‘,fl J[lfF'ﬂ‘— 'b' & fL binary file, J[! 'r+b' ~ 'wb'
LA read(n), B £ 0 SR, AL n BIRRSAS

v

Python [ AE

« PATH: fl¥5 #HZ[| python /= Hff
« PYTHONPATH: python | PYTHONPATH 5455
- PYTHONSTARTUP: ’?ﬁ“;‘w python [F F 1E# 7 Jfﬁm‘é’a‘ 7

3. fzﬂf‘/][ (Exceptions)
LI ET— £‘LT' f[fc_L FEF” IE%'A’{?J ﬁJ'ﬁlﬁ%

nw

O 00 ~J o U W N -

10
11
12
13

>>> def myfunc(a, b):

return math.log(a/b)

>>> myfunc (2,0)

Traceback (most recent call last):

File "<stdin>", line 1,

in ?

File "<stdin>", line 2, in myfunc

ZeroDivisionError: integer division or modulo by =zero

>>> myfunc (2,-1)

Traceback (most recent call last):

| File "<stdin>", line 1,

in 2

File "<stdin>", line 2, in myfunc
ValueError: math domain error

>>>

» [7I9% 4 2[5, python AR 7 HILNSARG ARG L, St o ™
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« T python BN EY A IFRELS > RUECEIIHH

4. (5191 5! (Exception Handling)

1 >>> try: + HABEESF

2 . f = file('hello.txt', 'r'")

3 . except IOError, message: # WMBRAE 10Error EM@EHIS
4 . sys.stderr.write("%$s\n" % message)

5 . else: + TR

6 content = f.read()

7 f.close()

8 RN

9 [Errno 2] No such file or directory: 'hello.txt'

C OB R EOEIG, i ] T e S

5. & & FI9EA
T RN

>>> def havefun (x) :

try:

if len(x) > 2: # NZWPE no fun
raise 'Too many work to do!' # % T

print x, 'is okay'

except TypeError: # x PR
print x, 'is fun'

return

>>> havefun (7.5)

7.5 is fun

>>> havefun ([5, 21)

[5, 2] is okay

>>> havefun ('abc')

Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "<stdin>", line 4, in havefun

Too many work to do!
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Ay

I

—£ .,
s
&

C

7t x = "abe’
Z[ D 53 x, ShvEPIft tabe' pus2E, Puft ‘abe' U2 EEHY (reference count)

By
ik
- PofF tabe' Rl AT, x RLOT ), A Gy HEOIERL T 5 )
E%@ﬁ‘ﬁﬂ‘c X = 79

PX BRI 79 [953 2y, 4 G abe' % F g -

1 x =29 t x FEYH TEY oo WB8E, TEH o WBEHE =

2 x =5 t x TEYH "EY 5o WB8E, TEH oo WBEHER-—

1 >>> L =[x, 2, 3] # LIFBFEE (1,2,31M8E, FEEB 0FEEY 5 8L, &%
2 >>> x = 7 # x BEEE 7 W8E, L0] NEEEH s &=

3 >>> 1L

4 [5, 2, 3]

5 >>> M = L M EFEM 1. —BHNsE

6 >>> T = ('hi', L, 'ho') # T FH Tuple W&, Tuple BE 1 FHBE[5,0,3]HBE,
7 ¥ JBE[1,2,31NBEHEA 2

8 >>> L[1] = 0 F LI BEEEH 0 WEE, E¥ 2 NWBEFEE—

9 >>> M, T

10 ([5, 0, 31, ('hi', [5, 0, 31, 'ho'))

7. =Y HIFI K (References and Garbage Collection)

1
2
3
4
5
6
7
8

)

10
11

>>> 1,

[5, 0, 3]

>>> id(L), id(M), id(T[1]) # id(1) WRA L FIFNSE
(1074489772, 1074489772, 1074489772)

>>> K = [5, 0, 3]
>>> K == L

True

>>> K is L

False

>>> M is L

True

a==b RPIFALIS, ais b PP e[l - 4 47 -
- = IF;“fPJli[r @*xﬂ;{@ffg 0 =, python Ejﬁ—g‘%‘gﬂ‘j‘cl:[ N [Hll[srt FH‘[EIF' pjztl[ﬁ?ﬁl e, sk |
(garbage collection) ©

o JEER SRS python BN F 1L
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8. ISl (Scopes)

E«LF/# =P RHvA pJHH 2k U]
e (Nested Scopes):
I P (A, T
. HIF@: FAGE, TEEs T .
- 9tgk Python [iu]? ﬁ}“F'E " HT ), BRiEs

f&%‘l [bl 4 FIQJJHE HCF EY LGB Et El “

global ;E‘l’fl

1 a=3

2 def oh():

3 print a

4 def hmmm() :

5 a = -3

6 print a

7 def wow():

8 global a

9 a = -7

10 print a

11 def uhoh():

12 print a

13 a= -3

14 print a

15 print a; oh(); print a # 3, 3, 3: BIEIE—E a

16 print a; hmmm(); print a # 3, -3, 3: PEAMNR hnom() NEIEE

17 print a; wow(); print a # 3, -7, -7: REEFHEH

18 print a; wuhoh(); print a # UnboundLocalError: local variable 'a'
referenced before assignment

HIFE:LFI J}%@V‘ﬂfﬁgﬁrpl (read-only), 7 odsAg o H| global 1@‘[ F'“ %, ‘jfﬁ.,clsr@
IR A T RS 2

9. BV =%} (Pattern Matching)

A A élgr’\ppﬁ Lkﬂgfy L’gl

7t Python [[IfEf (% LA

Vit s i

A 112835 17 4 B 153, 95 001 Match 2ot
re. match(pattern string, flags): [ {734 FIAYFHPE 1045
re.search(pattern, string, flags): fE [fl'r) I[E'ﬁ"\
re.findall(pattern, string): [E[FilFTE Iy ‘ij‘ F f
re.finditer(pattern, string): [E“l[flP |[‘{ F[Ff gg £terator) [ AN EIJ‘—'J*FI#’J#

29



>>> import re

>>> match = re.search('protection|protected|protect', a)  =HZ2—
>>> match.groups (), match.start (), match.end (), match.group (0)

((), 11, 21, 'protection')

>>> match = re.findall ('protection|protected|protect', a)

>>> match

['protection', 'protect', 'protected']

W J oy U b W N

9 >>> match = re.finditer ('protection|protected|protect', a)
10 >>> for m in match:
11 print m.start(), m.end(), alm.start():m.end()]
12 ...
13 11 21 protection
14 28 35 protect
15 63 72 protected

>>> a = 'Some needs protection, some protects others, and some are well protected.'

10. 151 F551-11 (Pattern Matching)

. fﬁlﬁlﬂ — [[{5=C: B] compile HF[ ¥55<: pattern = re.compile(patstr,flag)
e i

1 >>> pat = re.compile('protection|protected|protect')
2 >>> pat.sub('food', a) + WEWET D
3 'Some needs food, some foods others, and some are well food.'
4 >>> def repl (match):
5 dict = {'protection': 'food', 'protect': 'feed', 'protected': 'fed'}
6 return dict[match.group (0) ]
7 ...
8 >>> pat.sub(repl, a)
9 'Some needs food, some feeds others, and some are well fed.'
© Al PRSI R 13 S -
1 >>> pat.split(a)
2 ['Some needs ', 'protection', ', some ', 'protect', 's others, and some are

well ', 'protected', '.']

11. %5 =1 (Regular Expressions)

. 1\ % f:=4, 2% Python Library References Elfiﬁ'%gdﬁ'lé{T

S Sk
A (BRZE ] DOTALL flag, 1 R85 477 75D
[xyz] PR Xy 2
~$ FiAVE (Y P MULTILINE flag fifgLi7 F 1717 )
*+? ETHIF - A 0N, 1N, 0.1 %, Up— il 2 REHir 2 E=st
{m} {mn} |FHEE- B m S mE] av ’
AlB Bt At B
(. A, i H ] AL\2 T»f’ﬂ‘—:)r A~ B AR
(?P<name>...) | £ Fﬁl #, V"] group('name') TV Jﬁ?“ﬁfj:—jxf“
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12. {1 B

- Unicode $4%: u'string in UCS'
- Bigs flj

>>> bighSstr = 'iﬁﬂ Big5 HITI/EJ'TH'

>>> ucsstr = unicode (bigbstr, 'big5-2003")
>>> ucsstr

u'\u9019\u662f Big5 \ude2d\u6587\ubb57\ude32"
>>> print ucsstr.encode('utf-8")

"\xe9\x80\x99\xe6\x98\xaf Big5h
\xed4\xb8\xad\xe6\x96\x87\xe5\xad\x97\xed4\xb8\xb2"'

>>> print ucsstr.encode ('big5-2003")

SERL Bigs ¥l

o TEEE T U R

13. F'{{P1{F (string object)

s =" Hello, World! This is a python string. \n\n'

« s.strip() -> 'Hello, World! This is a python string.'

- s.split() -> ['Hello,', "World!", 'This', 'is', 'a', 'python’, 'string."]

- atoi(), atof()

- s.find('a") -=> 25, s.find('P') -> -1

- s.index('a") -> 25, s.index('P') -> ValueError: substring not found

14. Python #yt

o Ll e A

- PIER T BRI

o T RS L AL 2; A 3
TRl o UCREg = FUNC ] 'F’Wﬁ%

if a == 1 and b == 2 and \
Cc ==
a variable = function a(parameter 1, parameter 2,

parameter 3, parameter 4)
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16. ff it

15. 1}%?“ &5 (Programming)

«rr A== IKEE-__;

IR S IR A A

ASI E Rk EZ'[‘*I}E_J‘“ (EvHES H':r'ﬂf

?}%U—’I ‘“f‘ﬁ (procedural) Fortran, C, pascal
F =L

il

%UE‘}?H 2 = W&ﬂqﬂj Jup REl

=45 vadd(vl, v2), vinprod(vl, v2) 1Ry (Gl /[JFI Ifﬂ JEl [éﬁflﬁ[lﬁ‘/ |7, ‘W#[{?#ﬁf\_[ﬁﬁ’[

gl

PR ?Tﬁ‘ (data structure): #lﬁlﬁﬁﬁ JA)WH T

) ~ B e S I - it
Yot :&?iﬁl 53 %i‘f[ (00): Llsp,FC++ Java, python

&, U AR

SV g £

ELFMEAEF (Object Oriented Programming)

PR (data) 1 SEFFERRIFE RO (operation) 1 APRf, J T HRIEIRE (type) FOXTH

(class)

vl Al v2 ﬁﬂfv\_ vector class [P, [ It vI+v2, vi*v2, vl.len() -> ﬁl@l

AR 0 <. VL
O
Ewﬁwiww Wwﬁﬁﬁw(ww[

EIPREFIE PR ['}}[J?FEIFTJ (is ass001ated with)

- HIf 'ﬁ ffi ,fllﬂ‘ﬁ:ﬁkﬂﬁf&_

(own) L FIRERHIPOP [ [A=7F) 4 |'g"iie‘l]]

;*’%F%UL ﬁ‘aﬁf [~

| PR A

17. J}]] (Classes)

class Table:
''"'"The class for tables'''
def init
self.name = name
self.color = color
self.nlegs = 4
self attitude = '"EiE"
a = Table ("EE#1")
print a

<_main__.Table instance at 0x401c208c>

(self, name, color='H")

Table (LA, a L7, name ~ color ~ nlegs -~ attitude fLE}]% (attributes)

docstring fL {5+ AH1Er
init: HEES (constructor)

self: 7 4 £)fius ¥, self.name: $27F I [[IUETR]

S fifUR] i (method) FIFE T

o U W N

def  repr (self) :

return '_%sﬁiﬁ'g%séﬁlgi%%s' % (self.attitude, self.color,

self.name)

a = Table ("EE#2',"Jk")
print a

| IEENEEEEEEEEEEEEEEEE e e

. print ﬁ‘/ '%s' ﬁ[ﬁl B repr() Jo ik & Pk HUEJ"FH 7l (representation)

32



18. {12705

class Table:

def flip(self):
if self.attitude == 'fJF': self.attitude = "fI™"'
elif self.attitude == 'fJ*"': self.attitude = " F"

a = Table( ‘gﬂfEF#2' k)
a.flip()
print a

ﬁEJ‘k t,"p‘];’[fj#}e = E[fj}FJNT—T ’?":T‘ﬁi?}’l:z‘t #2

19. 7% 2= (Inheritance)

1 class ComputerTable (Table) :

2 ''"'A computer table'''

3 def init (self,name):

4 Table. init (self,name,'[X")
5

6

7

8

self.capacity = 2
self.computer = []

c = ComputerTable ('#3"')
c.computer = ['3001', '3002"]

« [PL] base class [ init
. {-EFJJ[[E Ic IJEJ HGJFET[&
R ccomputer—[3001' 3002, '3003'] ?

def addComputer (self, comp) :
if len(self.computer) == self.capacity: # WE
sys.stderr.write('%ﬂ%i ss OBURMT !'\n' % self.name) # = raise

self.computer.append (comp)
.addComputer ('3001")
.addComputer ('3002")
.addComputer ('3003")
Lflip () # RKEE

O J o U1 b w N
QQQaQ

20. =¥~ F=% (Data Consistency)

). ZPR| & (Data Encapsulation)

o SORRIUIViE (getters) T (setters), IR RR] 0 Pt

1 def removeComputer (self, comp):

2 if comp in self.computer:

3 self.computer.remove (comp)

4 else:

5 sys.stderr.write('%ﬂ%i ss ERE s EAEM \n' % (self.name,
comp) )
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21. I EIEY (Operator Overload)

def flip(self):
if self.computer == []:
__Table .flip()
else: # ﬁﬁﬁﬁ%%ﬂ§
sys.stderr.write('%SAP?J%ﬂg%dﬁﬂ,’Tﬁﬂﬂ flip!\n' % (self.name, len
(self.computer)) )
return -1

c.flip() # OK, Tﬁaﬁ@%"‘—%

L]
N
7

22. f5H-4y (Iterators)

1 >>> for var in object:
2 >>> do something ...

Python 2.3 1 s
in g,T ﬁf PZAL object Flfj’r'ﬁﬁ;%g (iterator), #[;:Ll:lg\lj%;‘“ var [[1, F[#i7 J?T
i BT P
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